Pathophysiological role of the cholinergic and adrenergic nerves in patients with allied disorders of Hirschsprung's disease (intestinal neuronal dysplasia and hypoganglionosis)--an in vitro experiment.
There are no reports about the pathophysiological roles of cholinergic and adrenergic nerves in the intestines of patients with allied disorders of Hirschsprung's disease (HD) such as intestinal neural dysplasia (IND) and hypoganglionosis (Hypo). To clarify the significance of the cholinergic and adrenergic nerves in Hypo and IND, we investigated enteric nerve responses to acetylcholine (Ach) and noradrenaline (NA) in colonic tissues obtained from patients with these diseases. Colonic tissue specimens were obtained from 8 patients with HD (aganglionosis; 4 boys and 4 girls, aged 6 months to 3 years), 4 patients with Hypo (4 boys, aged 9 months to 3 years and 5 months), and 3 patients with IND (3 boys, aged 6 months to 3 years). Colon specimens from 8 patients without constipation (5 boys and 3 girls, aged 4 to 12 years) were used as controls. A mechanograph was used to evaluate in vitro colonic responses to electrical field stimulation (EFS), Ach, and NA. All muscle strips showed responses to EFS. Tetrodotoxin almost abolished the EFS responses in all the muscle strips. According to these results, we ascertained that the enteric nervous system was present in all muscle strips. 1) Ach showed a contraction reaction. The frequency of the contraction reaction in normal colon was highest, followed by those in IND colon, Hypo colon, and HD colon in decreasing order. In addition, significant differences were noted between the frequency of the contraction reaction in normal colon and those in IND colon, Hypo colon and HD colon (p < 0.01, p < 0.001, p < 0.0001, respectively). 2) NA showed a relaxation reaction. The frequency of relaxation reaction in normal colon was highest, followed by those in IND colon and Hypo colon in decreasing order. HD colon showed no response. In addition, significant differences were noted between the frequency of the relaxation reaction in normal colon and those in IND colon, Hypo colon and HD colon (p < 0.05, p < 0.001, p < 0.0001, respectively). There was also a significant difference between IND colon and HD colon (p < 0.05). The diminution of action of cholinergic and adrenergic nerves may be largely related to the impaired motility observed in IND, Hypo, and HD.